Objectives The aim of this study is to examine caregiver burden of spousal caregivers of patients with esophageal cancer after curative treatment with neoadjuvant chemoradiation followed by resection and to assess factors associated with caregiver burden. Methods In this exploratory, cross-sectional study, spousal caregivers and patients were eligible if the caregiver was the patient's spouse and the patient had been treated with chemoradiation followed by surgery after esophageal carcinoma diagnosis. Forty-seven couples were included. Spousal caregivers completed a questionnaire, examining caregivers' burden (Self-Perceived Pressure from Informal Care (SPPIC, Dutch)), caregiver unmet needs (SCNS-P&S), anxiety and depression (Hospital Anxiety and Depression Scale (HADS)), and marital satisfaction (Maudsley Marital Questionnaire (MMQ)). Patients completed the latter two questionnaires and a cancer specific quality of life questionnaire (EORTC-QLQ C30 and OES18 (oesophageal module). Logistic regression analysis was performed to identify correlates for caregiver burden.
Introduction
Esophageal cancer is the eighth most common cancer and ranks sixth on the list of cancer mortality causes [1] . In the last two decades, the incidence of esophageal cancer has increased [2] .
Patients with resectable disease that are deemed fit for surgery are treated by multimodality treatment including chemotherapy, radiation, and surgery [3] . Although this is curative intent treatment, the prognosis is poor with a 5-year survival rate of 50 % [4] .
This treatment may come at the cost of a substantial reduction in quality of life (QOL) and daily functioning. For example, after an esophageal resection, patients need to eat more frequently, which may imply that spousal caregivers have to reorganize their daily activities to provide frequent meals in the course of the day. Also, the particularly poor prognosis may have a large impact on caregiver burden. However, in esophageal cancer, this has not been a topic of study yet. Currently, research on quality of life after esophageal cancer treatment focuses on the patient who underwent the treatment. However, more than 50 % of the diagnosed cancer patients are cared for by a loved one, mostly aspousal caregiver or adult children [5, 6] .
From previous studies, it is well known that informal care giving to patients with chronic disease, including cancer, may significantly affect health and well-being of spousal caregivers [7] [8] [9] [10] [11] .
Caregiver burden
Having to care for a loved one may induce caregiver burden. Caregiver burden is defined as the extent to which caregivers feel that their emotional or physical health, social life, and financial status have suffered as a result of caring [12] .
Caregiver burden is influenced by characteristics and health of the patient and caregiver diagnosis, treatment, stage of disease, and amount of caregiving-related tasks [10, 13, 14] (Fig. 1) .
Characteristics of the spousal caregiver and the patient
Women of a younger age have consistently been found to perceive caregiving as more negative [15, 16] . Other demographic characteristics, such as education, income, and employment status, have been less studied, but have equally significant implications in cancer caregiver burden. With regard to patient characteristics, studies have found that poorer health was associated with more negative experiences of caregiving [17, 18] .
Emotional health
The most frequently reported problems of caregivers of cancer patients reside in the psychological domain, such as anxiety and depression. In a previous study among 101 caregivers of patients with advanced gastrointestinal cancer or lung cancer, almost 40 % of the caregivers had depressive symptoms that were clinically relevant [19, 20] . In a study among 75 caregivers of patients with brain tumors (75 % of the malignant type), the prevalence of anxiety was 40 % among caregivers [21] .
Caregivers at increased risk of anxiety and depression report high levels of unmet needs. Unmet needs have been defined as Bthe difference between the services or support required dealing with a particular challenge and the actual services or support received^ [22, 23] .
Relationship/social
Distress in couples coping with cancer demonstrated that women consistently report more distress than men, regardless of whether they are the patient or the healthy partner in the couple [24] . Also, several studies have shown that marital dissatisfaction contributes to distress of spouse caregivers of cancer patients [19, 25, 26] .
Unmet needs
In a study of 193 patients of whom approximately one third was diagnosed with cancer, caregivers with unmet needs had a significantly higher burden [27] .
Also, unmet needs have been correlated with age, sex, and education. That is, younger caregivers reported greater unmet needs than older caregivers [28, 29] . Other associations with higher unmet needs were female gender, high risk for depression, and anxiety [30] .
Patient's quality of life
Patient's quality of life may also influence caregiver burden. It measures an individual's functional status and their appraisal of their life quality. Caring for a spouse with cancer with poor quality of life may lead to a high caregiving demand, resulting in higher burden. A better understanding of the caregiver burden in esophageal cancer may assist health care professionals in providing resources to caregivers most in need.
In this exploratory study, we will (1) examine caregiver burden of spousal caregivers of patients with esophageal cancer after curative treatment with neoadjuvant chemoradiation followed by resection, and (2) examine the extent to which caregiver burden is associated with demographics of the patient and caregiver, depressive symptoms or anxiety of the patient and the caregiver, marital satisfaction, caregiver's unmet needs, and patient's quality of life.
Methods Participants
Caregivers and patients with esophageal cancer were eligible when patients were treated with neoadjuvant chemoradiation followed by resection [3] , in the Academic Medical Center (AMC) between 2009 and 2013. At the moment of inclusion, the resection should have been performed at least 1 year with a maximum of 5 years previously. The patient had to be free of metastases or local recurrence. The patient had to have a spousal caregiver. Partners could be included if they had been the patients' intimate partner from the moment of surgery until the moment of inclusion. All eligible patients and partners were Dutch-speaking and living in the Netherlands.
Procedure
All potential patients were identified from the surgery database of our hospital. The patients and their caregivers were contacted by phone. After informed consent, patients and their caregivers received a questionnaire by post. Patients and caregivers received a telephone reminder after 2 weeks, if the questionnaires had not been sent back. According to national regulations, formal ethics approval was not needed.
Assessment of caregiver burden
To assess caregivers' burden, all caregivers filled out the SelfPerceived Pressure from Informal Care (SPPIC) questionnaire, a validated Dutch self-report instrument to assess caregiving burden. It is a nine-item self-report Rasch scale that measures self-perceived pressure from informal care. The stress measured by SPPIC refers to the demands the spouse perceives with respect to the personal interests, the psychological and psychosocial complaints, and to the stressors in the caregiving situation. The SPPIC has a satisfactory index of subject separation of 0.66 (which indicates how well items discriminate between subjects) and a reliability (rho) of 0.79.
Caregivers were asked to indicate the extent to which they agreed with nine statements using response options BNo!; No; More or less; Yes or Yes!.T o score the SPPIC, item scores were dichotomized and summed subsequently. Scores 1 and 2 were recorded into 0 (i.e., not perceiving pressure), and scores 3, 4, and 5 were recorded into 1 (i.e., perceiving pressure). Scores range from 0 to 9 with higher scores indicating more pressure.
A score between 0 and 3 indicates that a caregiver feels little burden; 4-6 indicates moderate burden; and 7-9 indicates high burden [31] .
Assessment of factors associated with caregiver burden

Demographic and clinical data
Demographic data were collected from the patient and caregiver by self-report and included age, sex, education, and employment status. Date of esophageal resection was collected from the clinical chart.
Anxiety and depressive symptoms
Anxiety and depressive symptoms were measured with the Hospital Anxiety and Depression Scale (HADS) [32] .
This self-administered questionnaire contains 14 items, which are divided in two subscales: HADS-A for anxiety and HADS-D for depression. Both contain seven questions and are presented in a mixed order. Items are rated on a four-point scale, rendering a maximum score of 21 points. Scores of 0-7 are considered normal. Scores of ≥11 are considered a significant case for anxiety or depression. Scores 8-10 are considered Bborderline^indicating potential clinical anxiety or depression.
Quality of marital relationship
The nature and quality of the marital relationship was evaluated by the Maudsley Marital Questionnaire (MMQ), which was filled out by both patients and caregivers. The MMQ contains 20 items, which are combined to form three scales: marital (M), sexual (S), and general life (GL). The marital scale assesses marital satisfaction. Response options range from 0=very satisfied to 8=we never reach an agreement. To exemplify, "how satisfied are you with living with your partner?" The general life scale evaluates emotional aspects of the relationship.
The sum scores of the marital (ten items), sexual (five items), and general life (five items) scales, respectively, range 0-80, 0-40, and 0-40 [1] . A high score on the subscales reflects high discontent. A cutoff point of ≥20 was used to indicate maladjustment in the M scale [33, 34] . For the S and GL scales, no cutoff point is described in literature and therefore not used.
Unmet needs
Caregivers' unmet needs were examined by the Supportive Care Needs Survey-Partners and Caregivers (SCNS-P&C) which contains 44 unmet needs [14, 35] . Needs were assigned to four domains: health care service, psychological and emotional, work and social needs, and informational needs. Caregivers were asked to indicate to which degree they needed help with each item. Questions could be answered on a five-point Likert scale with not applicable or fulfilled (response 1 or 2, respectively) versus needs that remain unsatisfied (response options 3-5, i.e., low, moderate, or high unmet needs). Cutoff was set on item level. We dichotomized the scale into Bno need^versus Bany need.P
atients' quality of life
To assess quality of life of the patient, the EORTC-QLQ C30 and the esophageal site-specific module OES18 were used [36, 37] . Raw scores were calculated as described in the EORTC scoring manual. All scores ranged from 0 to 100. Both questionnaires contain functional scales and symptom scales. Higher scores on functional scales indicate a better functioning, while higher scores on symptom scales indicate a higher symptom burden.
Statistical analysis
1. Descriptive statistics were performed to describe all studied variables. Quality of life scores were analyzed per change of 10 in both scores, assuming changes of 10 being clinically relevant [38] . 2. Caregiver burden as measured by SPPIC, the dependent variable in our study, was dichotomized into low burden (0-3 points) or moderate to high burden (4-9 points), taking together moderate (4-6) and high (7-9) burden. 3. Univariate logistic regression analysis was performed to explore factors associated with caregiver burden, defined as the dichotomized SPPIC score. 4. To select the appropriate variables for the multivariate analysis, we selected those parameters that showed both a significant univariate association with caregiver burden and the strongest association with caregiver burden. This condition was used to decrease the total number of covariates in the multivariate model, under the assumption that the number of covariates should be approximately 10 % of the events (event=having moderate or high burden) [39] . Based on the sample size of n=47 and the rule of a minimum observation-to-covariate ratio of 10:1, only four independent variables could be included in the multivariate analysis. 5. Correlation with Spearman's rho was performed to examine possible multicollinearity between covariates. A Spearman's rho between −0.7 and 0.7 was considered as no clinically relevant multicollinearity. 6. Stepwise multivariate logistic regression analysis was performed to identify those variables that were independently associated with caregiver burden. The dichotomized SPPIC was the Bdependent variable,^and the four variables selected from the univariate logistic regression analysis were the Bcovariates.7 . To examine possible effect modification between the independently associated covariates of caregiver burden, multivariate logistic regression analysis was performed with an interaction term based on the covariates in the regression model. A statistically significant interaction term was considered as effect modification or interaction.
Odds ratios (ORs) with 95 % confidence intervals (CIs) were provided for both caregiver and patient factors. All statistical analyses were conducted using Statistical Package for Social Sciences (SPSS), version 21. A p value of 0.05 was considered statistically significant.
Results
During the study period, 248 patients underwent esophagectomy. Two hundred patients were treated with neoadjuvant chemoradiation. Hundred patients had died before start of the study, while 18 patients had developed metastatic disease. Of the remaining 82 patients, 15 patients could not be reached by telephone. Twelve patients did not have a spousal caregiver and could therefore not be included. Eight patients declined participation. Therefore, 47 couples were included in the study. The corresponding response rate was 67 % ( 
Demographics
On average, couples filled out the questionnaire 38 months (SD=9.2) after surgery.
The mean age of the caregivers was 64.4 years (SD±7.2; range 50-79), and they were predominantly females. Patients were on average 65.8 years (SD=7.2; range 48-80) old and predominantly male. Median interval between surgery and questionnaire was 3 years.
Participants' characteristics are listed in Table 1 .
Caregiver burden
Using the EDIZ caregiver scale, 15 (34 %) of the spousal caregivers reported a moderate or high burden (moderate burden 15 %, high burden 19 %). Low burden was reported by 31 (66 %) of the caregivers, 11 (23 %) of who reported no burden at all. The median score was 3 points (IQR 1-4, indicating low burden.
Factors associated with caregiver burden
Anxiety and depressive symptoms A similar proportion of spousal caregivers and patients 8 (17 %) were considered borderline or significant cases for anxiety. A similar proportion of caregivers and patients scored 11 points or higher on the depression scale and were considered significant cases for depression (2 vs 4) ( Table 2) .
Quality of marital relationship Spousal caregivers' median score on the general life scale was 8 points (IQR 3-21, range 0-66 points). This was not significantly higher (p=0.422) than the median patients' score of 5 (IQR 3-14, range 0-63). On the sexual scale spousal caregivers and patients scored comparable (mean score caregiver 16 (SD 10), mean score patient 14 (SD 9)). Spousal caregivers reported significantly more martial dissatisfaction than patients (28 vs 13 %) ( Table 2) .
Unmet needs The top ranking of unmet needs of spousal caregivers were as follows: managing concerns about the cancer coming back (43.4 %), dealing with others not acknowledging the impact on your life of caring for a person with cancer (37.2 %), and balancing the needs of the person with cancer and your own needs (33.3 %). The top three ranking of all needs were all part of the Bpsychosocial and emotional^domain. When selecting only moderate and high needs, these needs were in de Bhealth care service^domain [14] . The median number of unmet needs noted by caregivers was 2.0 (range 0-40, interquartile range). The proportion of caregivers reporting at least one unmet need in the SCNS was 66 %, at least two unmet needs 55 %, at least three unmet needs 49 %. Notably, 38 % of the caregivers reported more than ten unmet needs and a comparable proportion (34 %) no unmet needs.
Patients' quality of life Patients had a median global health score of 83 (IQR=6-83). Median scores for role and social functioning were maximal. Except for fatigue all symptom scales showed a median score of zero. The site-specific module (OES 18) showed that patients had complaints of dysphagia, problems with eating, reflux, dry mouth, and coughing (Table 3) . No statistically significant effect modification (interaction) between covariates was found.
We reanalyzed the data with a SPPIC cutoff of 6, taking together low and moderate burden. None of the variables showed a significant correlation with caregiver burden.
Discussion
This study is the first to provide data on the burden of spousal caregivers caring for patients with resectable esophageal cancer, on average 3 years after patients' surgery.
We demonstrated that one third of the spousal caregivers experienced moderate or high burden (moderate 15 %, high 19 %). This proportion was comparable to caregivers of patients with colorectal cancer [40] , but higher than caregivers of patients who had head and neck cancer and were treated with radiation/chemoradiation [41] . It is important to realize that we investigated a selection of all patients with esophageal cancer, namely the patients that were treated with curative intent and are still alive 3 years after their treatment. Most research has focused on caregivers providing care during active treatment or at the patient's end of life. However, informal care giving continues with the completion of the patient's active treatment [13] . Given the median time of 38 months after esophagectomy, the burden of spousal caregivers in the context of accelerated hospital discharge and critical participation in care service was not under investigation in this study.
Fatigue of the patient was a significant factor associated with caregiver burden, with an almost 70 % increase in risk of caregiver burden, while age, employment, education level, quality of marital relationship, and unmet needs had no impact on caregiver burden. Next to fatigue of the patient, depression of the caregiver increased the risk of burden with almost 40 %.
Cancer survivors have extensively described fatigue as a distressing symptom in general [42, 43] . It occurs in at least 30 to 40 % of the cancer survivors. In a recent meta-analysis in patients after esophagectomy, it was shown that fatigue lasted for more than 12 months after surgery [44] . Publications concerning interventions on fatigue are numerous. Pharmacologic and nonpharmacologic interventions have been shown to be effective for relieving or managing fatigue [45] . A study conducted in 98 disease-free cancer patients with severe fatigue showed that postcancer fatigue can be treated effectively with cognitive behavioral therapy [46] . The current study demonstrated that treating fatigue may not only alleviate patients' distress but may also decrease caregivers' burden. The reasons for the strong relation between fatigue and caregiver burden should be addressed in future qualitative research. Possibly, patients' fatigue limits their capacity to perform self-care or household activities and their ability to join leisure activities, which increases caregiver's burden. Supporting spousal caregivers should involve helping them manage the fatigue of their partner.
Patients' quality of life in general was very good as indicated by the mean general health score of 83 and median scores of the functional scales of at least 87. Even on the symptom scales measured by EORTC QLQ-C30 50 % of the patients showed no complaints. However, when using the esophageal specific site module symptom scores, indeed showed the presence of symptoms. These findings correspond with the recently reported deterioration in aspects of quality of life several months after esophageal cancer surgery [44] .
Our results showed that caregiver's depression was associated with the presence of moderate and high burden. Our estimates of depression in caregivers and patients are lower than those in some previous reports. This is probably caused by the fact that our study was performed a relatively long time since resection (mean 38 months). A recently published review on depression and anxiety in cancer survivors and their spouses illustrates the heterogeneity of the results regarding the prevalence of derpression [47] . In the pooled sample of 1, 285 caregivers a prevalence of depression of 26.3 % with a 95 % CI of 18.4-35.0 was reported. Of note, not all studies used the HADS questionnaire for measuring symptoms of depression. Length of time since diagnosis was 4.35 years (standard deviation 1.67). Despite the relatively low rate of depression symptoms in our sample, it turned out to be a correlate of caregiver burden. Our study does not allow for conclusions about the cause of caregiver's depression, and it cannot rule out the possibility that it is caregiver burden that causes depression, rather than vice versa. It does show, however, that spousal caregivers with depressive symptoms are likely to coexperience caregiver burden, which might direct caregiver support. Indisputable, the treatment of esophageal cancer has been improved during the previous 10 years. Nevertheless, the recurrence rate remains 35 % with the dismal median prognosis of 49.4 months [48] . Therefore, the cancer coming back is not unrealistic and explicit handling of this topic during consultation may support patients and caregivers. Despite the significant psychological impact of caring, caregivers might not seek required treatment, as Vanderwerker et al. [49] reported that almost half of cancer caregivers who met diagnostic criteria for a psychiatric condition did not seek treatment.
In our study, spousal caregivers reported significantly more martial dissatisfaction than patients. This corresponds to previous reports. Langer et al. [50, 51] found that caregivers reported lower levels of marital satisfaction 1.5 years after stem cell transplant. In their data, with a balanced gender distribution, the predictor for martial dissatisfaction was female gender of the caregiver. The spousal caregivers in our study are predominantly female (70 %) which may have added to the significantly high dissatisfaction.
We showed that managing concerns about the cancer coming back (43.4 %), dealing with others not acknowledging the impact on your life of caring for a person with cancer (37.2 %), and balancing the needs of the person with cancer and your own needs were the top ranking unmet needs. This concurs well with previous report [52] [53] [54] .
The first unmet need is in line with the high recurrence rate of esophageal cancer after treatment with curative intent. The frequency of this unmet need published in literature varies [54, 55] and as concluded by Harrison et al. [56] in their review, the absence of standard methods of analysis and reporting unmet needs prohibits analysis of unmet needs.
Some limitations of our study need to be acknowledged. First, this is a Dutch cohort from a tertiary center and therefore may not be representative for patients and spousal caregivers in other countries and other hospitals. Second, selection bias might have occurred. Although the response rate was relatively high (67 %), the sample of respondents can be a selection of spousal caregivers with a relatively low caregiver burden. Spousal caregivers encountering high burden might not want to participate in this trial. No nonresponder/refuser analysis was conducted. Third, due to its cross sectional design, causal relations cannot be inferred. Fatigue of the patient and depression of the spousal caregiver can influence caregiver burden, caregiver burden can also influence fatigue of the patient and depression of the caregiver. Fourth, the small sample size limits generalizability. A larger sample size would have allowed for a more extensive multivariate analysis [39] . Fifth, the SPPIC is a validated instrument, but standard data have not been established. The cutoff used for dichotomization of the SPPIC is not validated. However, as the presence of caregiver burden (yes/no) is useful information in the consultation room, we dichotomized the SPPIC. We used a low cutoff value in order to detect moderate and high burden. Since even moderate burden 3 years after treatment could be considered worrisome, we decided to split low from moderate-high burden.
Sixth, multicollinearity between covariates was assessed for the selected variables included in the multivariate analysis. Because of limited statistical power, extensive model checking was not possible. As clinically relevant correlations were not found, multicollinearity appeared not of major relevance. Seventh, as noninteraction of the correlates (caregiver's depression and patient's fatigue) is a prerequisite for reasonable interpretation of odds ratios in logistic regression, we performed multivariable regression analysis including an interaction term, which was not statistically significant associated with the outcome; however, it cannot be fully ruled out. And last, in our data, in which each patient is linked to a spousal caregiver, nonindependence cannot be assumed. Mutual influence within a patient and his/her spousal caregiver is present and possibly relevant in interpreting our results. Consequently, interferential test statistics may be too liberal or too conservative.
Despite these restrictions, our findings have useful clinical implications and provide a base for future research. Regression analysis identified a group of spousal caregivers at risk for experiencing higher burden. Our finding that patient's fatigue and caregiver's depression are associated with higher caregiver burden points to risk factors that are of direct use in the consultation room. The current practiced routine in the Netherlands unfortunately lacks structural attention for the spousal caregiver. Patients periodically have follow-up visits with health care providers who are focused primarily upon the physical needs of the patient. An incentive has recently been undertaken in the Netherlands to measure burden during the cancer treatment (Ontmoet je Partner in Zorg [Dutch; meet your partner in care] [57] ). Utilizing psychological interventions such as psycho-education, counseling, or skills training have been shown to decrease symptoms of distress [8] . Unfortunately, these interventions are rarely implemented [8] .
In conclusion, this is the first study reporting on caregiver burden in spousal caregivers of patients with esophageal cancer treated with curative intent. Our data show that more than a third of spousal caregivers of patients with esophageal cancer report moderate or high burden. Depression of the caregiver and fatigue of the patient are associated with caregiver burden. Further research should be undertaken to raise awareness and design interventions to reduce caregiver burden in esophageal cancer.
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